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Background: Peripheral endothelial dysfunction is an important feature of chronic heart failure (CHF) and a main determinant of exercise 
intolerance. Exercise training regenerates dysfunctional endothelium and this benefit has been partly attributed to the mobilisation of endothelial 
progenitor cells (EPC). The effect of exercise training on the migratory function of EPC, however, has not been studied.
Methods: Thirty-eight CHF patients were allocated either to a 6 mths training program (grp A, n=21, 61±2yrs, VO2peak 18.3±1.4 ml/kg/min, 
LVEF 27.3±2%), or a sedentary group (grp B, n=17, 63±3yrs, VO2peak 21.3±2.1 ml/kg/min, LVEF 30.1±1.6%). Ten healthy subjects served as 
controls (grp C, 57±2yrs, VO2peak 46.7±3.1 ml/kg/min). At baseline and after 6 months, numbers of circulating CD34+/KDR+ EPC were analysed 
by flowcytometry and in vitro migratory capacity of early acLDL+/UEA+ EPC towards VEGF and SDF-1α was determined. In addition, flow-mediated 
dilation (FMD) at the level of the brachial artery was assessed by ultrasound.
Results: EPC migratory capacity was severely impaired in both CHF groups versus controls (33±4% grp A, 38±3% grp B and 67±7% grp C, p= 
0.0001) and correlated positively with endothelial function and exercise capacity (p<0.05). Exercise training led to a partial reversal of EPC 
dysfunction (77% increase in migratory capacity compared to baseline, p=0.006). No changes were observed in the non-trained CHF group. Baseline 
EPC numbers were comparable between CHF patients and controls. However, training induced an increase of 82% in EPC numbers (grp C, p=0.02). 
FMD was lower in CHF patients versus controls (7.4±0.4% grp A, 5.9±0.6% grp B and 5.1±0.3% grp C, p= 0.0001), with an observed increase of 27% 
following training (p=0.006).
Conclusions: The present findings demonstrate for the first time that exercise training in CHF reverses dysfunction of EPC. Together with the 
observed increase of circulating EPC to supra-normal levels, this effect might explain the beneficial influence of regular exercise on peripheral 
endothelial function.
